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1020010001249 #^ <£7}: 2002/1/15 

£ ^tt 3*3 a. i** <8#* tfltf <g 

<33 ^ ^ARH 4^7fl^ ^ H^^t ^-8-^ ^A}^ 

^A}*} z\)o]B\ ^ -8}^2] cflojEil- #il!j*Kr #3]£h d. ^ 

A>Aj dlolE-il- 3 -§"3 ^RI 3M£|« £^Hr ^* 

iH^Rr ^ nfl^ s-^o] HV^^ *1<£ 

s, ^^tt <8#-a- ^ 5W. 

£ 2 
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1020010001249 H^f: 2002/1/15 

^l^ss^t <>l-g-*H 3 -§-3 ^>^d cfloiEii- ^*Rr 

9? ^{BEAMFORMING APPARATUS AND METHOD PROVIDING ADAPTIVE SCANLINE 
DATA USING MULTIPLE DELAY PROFILE} 

£ 1^: #Hfl^ tifll* Oj-g-fj. 3:^-4 ^^-Al^^o^ ^AH-i- 

£ 2^ £]*fl ^7flsl *1<3 (delay profile)-^ A}-g-«H 

£ 6-^ £ 2 ^ £ 4^1 ^a}a} <a] M-B^cf. 
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w 1020010001249 #^ H*}: 2002/1/15 

^}#Sr sa<H, "J-ih ^*fl ^va* 

^^*>7l ^Hd* w^-^til ^icH, 2.^51 ^#(edge detection) 
o. oi-g-^H ^Hd# ^^^Hl# M-^vflcf. 

210, 400 : ^l^H^l 
240 , 430 : ^*}& tM3-¥- 

^*}JL, ol ^oflA-1 4^34^ ^>4i e)l o] bis -a^*H 

<15> £ 1^- ^Sfl Mhtgofl 21 u fl^* °l-§"tb <8tf ^^Al 

36-5 



^ 1020010001249 #^ ^a}: 2002/1/15 

<16> ^ <^^^1 Qo] t <^AJ- iafl<l(phased array)* ^-g-^Rr 2:^4 3 

^ ^1^^-^ €*^K transducer) 2] «fl<t(10)^- ^tr^h <>14- ^ 

4^ *im* Zf *fl^£r ^ 

<H °J*H) <*]^lr ^lM^ll- tfl^Hflo] ^71^ 

^^1^171 ZL ^7]S] $6\]*\ 1A 7} a7( J. 2^4 

Sr #3tr4. °1 tfl^ifl^ o}e) ^2ff 7^ 4 

a] ^§7> ufl^S ti>A>£|ol ^-cf. 

<17> tflAj- ^-^W-Ei *VA}& 3^4 ojj ui ^ Z}- tifl^ ^7H1 CfS. AjTiofl 

^*]JLTr o}^S.H/r]^)^ (A/D)(20)* 7^ 

(FIF0X30H1 7^5]JL, Hl^Aj 2}.^^- Tl^lTfl ^4. nfl2.^(30)o11 

44^ ^IS^ 4<£*)H7](delay control ler)(40)<Hl 4*H 4i7l4 4^ofl 

2^. a^^V 3^ * S.^ ^ir€4. 3^4^ 4^°1 Ho] tg-^o.^. *1 

*fl5.4(FIF0)(50) ^ 4^4(60)1- 44 &4#4(70)« **r4 2^4 <8#4 
S444. 

<is> ^ai r^xl^Ai^o]] 7 H|4^ x]<£ 5.S.4H£- ^ ^-§-44 4*H 

^44. ^-§-47> *M4 S o]6(| ti>A>5]ol #0>^^ 

7>3*H 4<S S3.41H ^44. 2^44 °M ^4 
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1020010001249 H*}: 2002/1/15 

9l7}s\±r ^H3°fl ^€4. »H^<>1 ^l^l^l ^15. 

^#4^ ^ *1«<HH 1460m/s, 1555m/s, m^HH 
1560m/s, e^-ofl^i 1600m/s2l 5^4. 

<19> ^*fl S ^,g-3}-7} #*J*Rr nfl^^- ^-<a*W S 0 H 4^ ^ 

3^ *i<asM: ^ ^sni 4^3^ ^ 

<20> ^-71*1 ^o], 5 ^ 7^Rr ^Efl^ ^-g-B). cg^^Bfl^A^ 

*H, n M3 ^H3* -H3^H ^*fl ^£7> ti><^^ *1<S 3*5.4^ 

^ ^£-3 4Hd^ cfloiEi* ^*Rr ^ « 0 v^ *fl^4. 

<22> A o V 7 l^. ^3 ^tb 3-§"3 <r*13^r 



36-7 



w 1020010001249 ^a}: 2002/1/15 

<23> a. ZL^rA <£#-§- tfltf <$<*2] ^ ^*RH cfl^H , ^KvflS} *1 

= ^-g-^H ^7fl^ ^A>Aj CflolE-]* ^Al^^>^ ^l<2f, 

<24> b. #7l tfl# ^tj-cgctf o. S £^Kr #7jl 4, 

<25> c. ^7] b^T^oflA-l Zj- ^og^Ofl tfl #7l ^H^flSj ^A>Aj C-fl 

<26> d . #7l ^A>^ t-|HB^ ^"S-^ cHo]E-]# 

<27> £. i^*Rr 3* ^^-S 

<28> iEtf-g- <^<Hl ^)tb, ^*1tt 

<29> ^-g-sj. cg#o. ^ o^ctfcq zj. ^A>^ofl tfl*M, 4^T7fl^ *l<g H 

sL^^ 4^7^ ^A}^ C-HojE]* ^*Hr 

<30> ^-7] ^Aj^ ^cfofl o)^ 4^7fl^ ^Al^AfAj ffloltH- X^fe 

<31> #71 SL^ tflSfl #71 ^ 

^1 4^711^ ^Al-A>AH C-flolEi ^ Ajaj^JL, #71 AJI«£ ^A>^ 

dl^lBll- ^A|-Aj c-HojE^ AS#^ 

<32> i^Rr 3J^§- 4^^-^ 

<33> «V^o. n{ )^cq ^ajo} tiV^^. ^1^ A>-g-^ ; D]]^ 
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w 1020010001249 %:% 2002/1/15 

<34> nfl^ Q 0 }6\) 14s S°H4 4 

4*1, "till 4 ^SM 4^ 2.^ ^ £ «v^§H 4<2 =5.4^* 

?H4. nfl^-lr 7}^ nfl, yfl^^Ei ^-§"44 ^#5] Ol ^ 

£^4^, l-°>^ 4<£4*b§- Tfl^ ^ $14. 4<£a1 

#-g- <£ig ^#44 4^4 30] 44 ^44^ sg^*14 ^5L# ^ ^ £U, 

3^44 ^#4 ^-g^H 5°H1 4^ 4<S ^3-41^ ?fl^- ^ & 

<35> ZL&K, 3^4 *|^*Rr ^47> ^WRr "fl^4 ^* 

44 <£JL £>4 7J0.71- tfl^«a 344. 444, ^ofl4^r <a^*> 

7l)^4 4<£ £S4^* 4-§-44, 444 4<3 JE3.41H1 4^" HH4 
1- ^1^4^, 444 4<3 s.s.4^°fl 4*fl 31°144 ^4 

^44, 4# ^1*4 =^0^ 31441- 2:444 4-§-4 3144 
1- ^344. 

<36> ^^4 44^ ^4 ^tf-i- 4i44 4§<H1 4«fl ^4 

o] 4# <^«^s. ^^€4. 4*2 ^4^3., 4-4-4 4<S H3.41H 4«fl ^4 
^4=^ cnoiE^-4 ^4^4 ^45i# ^4-2, ^4^4 44£°ti e44 
4 44<34# 4 ^4444, 31441- 4^44. 44*344 £-4 

4^44^ ^A}4 31 o] El 7}- 4«!€ nil 44 4444. 
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w 1020010001249 ^^ 2002/1/15 

<37> o)*} ^ w-sl J=^-g- W^iLS. ^^1 51 tb =7^!^ ^1 31 tfl 

< 38 > £ 2^ ^ ^7i]5i ^i^ s^^-i- ^>-§-*H ^i^^s =^ 

<d^-a- ^r*S*Hzr ^^l^^^l ^^Alofll- ^^cf. £ 251 ^AjoJH] 

47fl5l #3}- ^£(V 0) Vi, V 2 , V 3 )l- 7l-^t!r *1<£ SS-Sj-^* 7>>^>o^ 
^A>^ c-flolE^l- ^Al^^>ja ; ^A>A1 ^«.( 24 0H 5l*H 3-§-*l ^} 
a] r-flolB^l: 

<39> ttfl^(lO)^: M^llb °\^S.ZL/€\*\% ^7} 

(A/D)(20)l- 7]x\, ^lael (FIFO) (30 H x^sIji, z}-zf 7 fl^^9j = 3. 

4H 0 1 ^-B-^l^ cilS-e|(FIFOo, FIFOi, FIF0 2 , FIF0 3 )(200)<Hl 5Ja] z^ 

^Cf. njl 2. e] (200H1 T^^Q cl^l^ A^is. ^1^ 71(210)^1 5l«fl 7flt 

^o} SS.b1-5J^: ^^-^> ^7>aH tiHE^ ^Ai^^rl-. 

<40> ^Al^^o. ^^Hr ^j<£ ^H7l(210)#5l ^7> S^L^, Dl ^ 

£ ^51 ^Aj-Al-J. ^^*}d) ol ^oflA-j ^Aj-A^ 

lL> ^l^o] 7}^}^. ZL^l4, 7>-g-£l^ ^^S^5J^ ^ ^ ^ 

— — t]1 5| ^-4- ^^t!- ^°1 9X°-Z-S. £-^#-1- jibI^H 

<41> J£ 2^1 £Al^ ^. i^o] $JAJaHH1A^ ( 47fl5l S^sfO^l ^l^O. 

3- 7>^-^Cf. Aj^ S i^O] £ cl-S. AjAHl^A-1, Cf^ 711^51 E.^'U 
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w 1020010001249 ^7}: 2002/1/15 

<42> 7)<£ ^1^71(210)^1^1 ^l^a^ cflolEl^ ^#^(220) 

°1M ^3J-€ 3, Dfl£.E|(FIF0)(230)6i| oja] ^^nf. tg^o.^. 
«H °ilS.^(FIF0)(230)<^Mi ^-n-Sl^ ^A}Ai tiHEi<3l ^2Hr £ 3<^1 q-B]-q. 
Si**. (DiHH ^7}(i)*r *1<3 SS4 0 ^ (i)» Af-g-^^-g-^- <*m*m, tgi^ 

aJ^ cflolEi 2.^1- ^ ^a}a] ^J=L(240)Tr 

^-(240)7> ^A>Ai c|oiBi# ^*Kr tfl^fl^^ *HI*1 -£ 

<43> £ 2 ofl »cHHl ^*Kr ^4-, ^^^71^ ^^JlS. ^A}Aj c^olE-l 

^1 ^.&^-J2.5., 5fE^H7} ^N)*!^. ZL&IU}, 21^^ 7)^$] ^ 

5L ^^g-^33^(ASIC)5. ^°1 7>^*l-cl-. 

< 44 > s. 4^ ^ofl 2l«fl ^7flsl *1<3 ^S-Sj-^^: ^}-§-*H «J 

3^Mr ^*3*Rr ^-§-4 <3^1^^ <a^A}afl» M-e^^c}. ^ 2 si ^AHisq- 
al^«- ^>-g-*H ^ojE-ll- ^^^^ ^ 5Ucf. 

^ cflolE-ll- ^Aj^j!, ^a}aJ ^«-(430Hl 3*H ^-g-^ ^A>Aj ^ 
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W 1020010001249 ^^>: 2002/1/15 

<45> wfll(lO), °}\£3.ZL/v)x]i£ ^^-71(20) ^ Dfls.s) (FIFO) (30)^1 7}^ 

#£)°i 4131-1- *m *i<a 3-§-*h *i<a 

7l(400)4H ^413^* ^W. ^4l3^r€ ^)o)b\^ ojA] ^ oils. 

Bl (FIFO) (420H 7"H V ^4. 4*1 Bfl2.e|(FIF0)(30)S.^Bl #«afb t\x]i£ Ajj^ 

4l^€ ^*H! HH^Iir t}A] nfl2.e)(FIF0)(420)^l ^^th £€- *1<3 
3-§-« «H4*1 4^* ^>4*>^, pflSB^ (FIFO) (420) °fl-fe- 

<46> £ 5^r 47)^ ^S^^t ^l-§-*Rr ^l^^M *)1 

S-B] (FIFO) (510) <^1 T^SH 5^ u^vfli}. *g 

^^^^ ofl o) Ei £t| £ 34 ti]51^- nfl, 47fl^1 *1<3 

5.5-41^ AAQ ^RI ^^*>7l 4Wfl^ AlTj-o] -i^. 

*r &4. 

<47> x)cc| ^^Sj-H-i- ^-g-S]-^ 4^°1H, 4^ 4^^1(410)^ 4<2 

^1^71(400)^1 4<3 SS4 0 ^t 4<3 S^4°^ 7-1^*1(410)^ 

4<3 =£4°^] tfl^- ^Ji* JL^l-JI 5a47} ^l^^H 71 (400)^1 -S.^71- ^ 

^-f, 4<£ ^l^W. 

<48> ^a>aJ ^^-(430)^ ^^^M ^12-Bl (FIFO) (420) <H1 
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1020010001249 ^^ <£t-}: 2002/1/15 

3 4^H*f 3 -§"3 ^Hd cflojE^ a^fecfl, ^aflaj 

Si 1HH *MI*1 ^^W. 

£ 23 -gAH<q. ^a) s 4 ^ 4i*H4H, tij^^ 7 ]^ ^-o^^u^. 



<50> ^ 7 ]i& s. 2 gj £ 4^ -gAloflofl ^AfAj ^a.(230, 430)^ ^ 

7fl2l ^Aj-A] tilolE^ A}-g-^ aj-g-aj ^A>A1 C-flolE-l# O] « 

^, ^?fl^ °fl *W X)3_ Cfs ^ w o >^# A> 

tH}. ^A}Aj CjlojE^l- 5. 

3 W. tlS, £ 6 tfl*l £ 10# yf^-^-S ^A>Aj ^J|L(240)°IH 
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1020010001249 QA- 2002/1/15 

<52> £ 6£r £ 2 ^ £ 4B\ *lX\d\}6\) &o]^ t ^Aj-^i ^jjL(240, 430)^1 ^2: 

« M-Bf^cf. ^Aj-Aj ^«(240, 430)^ ^-^7fl^ ^a>a] cflolEK 

£ 2*1H tg^^o.S- o] E| 2}- £ 4<HH r^^S 

£-1)1- <>l-g-*H ^-S-^ ^}Ai 31 °1^# 711121^] X]^ = 3.SKH 

^ ^<3€ ^7fl^1 ^A}Ai C-flolE^l- oj-g-^ ^-g-^ ^A>Aj tflolE^l- ^ 

71 ^*fH ; ^AfAj ^«(240, 430)^ ^^7l\2) ^a>a] cflo]E^ tilJE^H, 

<53> ^Sfl ^A]^ ^«-(600)ofl^ ^Aj^^o] ^^o. 

^^€4. W ^*ll 5a<>1*1, W #^*}7fl J£^f;} 

^-f, ^^-^ ^Rd^t- ^tb 711 A}" ^ C?-^5)-El^n> ) 

& 3 -§"3 *r4»3^T CflolEl^ t$A$£ 7lcH^7l Ol3l^; ^ O^^lg 

^>7ll ^<5Hr ^-foflTr #t|]SJ ^Aj-o] ^olcf. rr]-;q-Ai, ^-S- 

<54> ^Ai^^oi ^S^W ^ ^-f , <3<*£-^-(610Hl7i ^ 
* ^SH3 ^^(600)^ ^£-^(610)^ ^^^1 

2} ^^ol 71 ^Al^ nfl^l, ^Ajofl tflt!- ^^-^ ^ofl cflt!: 

ia^tbnf. ^7]-Aj ^^(620)ofl7>i^ #^(600)3--^ ^^s] 

t ^Hil ^Al^^ ^A^ «.^«_ (610)jM L 3 ^ 
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1020010001249 <QA- 2002/1/15 

<55> ##^-(600HH ^41^4 3*^3* ##*}^r # 

^ofl tfl*M ^^tf. ^Al^^ol ^^>7fl 01=0^^] ^ o. ( 3,^4 HL 
3l*Ml SA]^ 3HC]-. n}^, ^^cq ^§^0. 7l^O.^ 3^2] 

«M ^4 JL^Sj- ^£~g- ol-g-^- ^ olc}. «| 7 ] ^ ^« 

4 3#£r 4i^4 7fl^4 ojijlo^- cg^oH ^^4. 

<56> ^3H34 4# 7l^O.S ^4 H-71 ^« o. ol-g-^ ^-o f ^ 

# 3^4 ^#^ ( ^ARH] xfl*V "1-71 ^§^B\ ^SM" 

^l-g-W. ^T, <3«W tflth IM ^4 ^^o] ^4 £-<^# ^ 

^-f , =T^1^4 o)^o]^Jl ^AfAj «V 7l Aj«^ 

4^4 ^05. 3L^4. 

<57> « = ^B^O^>0_ 
[^t§H 1] W 

<58> ^4 l^Ai B (x, y)*f spS^4 4i(x, y)*\]*] 3^4 ^7} 44 

4S(x, y)^ ^71 ^£-4 ^#4 t^Aj-o] 5^ ^ <^^ofl ^*>^ ^ 
N^r £-i*}^r 7fl^# 44M14. 

<59> ^Al^^o] 7]fiS 3}-^ ^^Rr -H^4 ol 

-§-«" $14. ^*I^4 3**1 4^44 Sl"^^- 

(blurring)^ -f- JI^4 ^-g-o] #^4. 444, -2^r4 ^-£4 

^-*}4 «1^4 3*H^ ^ 5£4. 

36-15 




1020010001249 



^ 2002/1/15 



<60> 



(automatic gain control ^ ^r^tr^. #^M|tW710) 

^ <S3-g- *IMSHr 71^-* ^^^^1, ^^ov ^Bl (median filter)^ 

(contrast)* M-^ifl^ JL^sj- ^g-^-g- ^#<5>7l fl«H, A]7]7\ ^JLS> 

4. ^^1^-^(710)# -f-*M #-g-ol ^7^ Als^ JL^^ ^#-^-(720)5. 
°^^i=r. ^sp^ ^#-¥-(720)<HHtt €*Rr tfl^ ^sHr# 7] 
<r^W. ^AS. Jl^sl-^^- ^#-¥-(720)^ €*Rr ^r^Hr tfl^l £3*1 
tfl<3 ^€ ^ XJcf. al^^ ^#^-(720)1- ^ tfl^ 

^r^Hr -^^l ^>#-^(730)S <ysmtf. Jl^sf^^- ##^(730) 

4^ ^*Hr #*r<^ ^tr^r. ji^BHS-g- 

*1 &^«r S^r^, # 



<62> o}7H, F (x, y)^r M-Bfvfl^i, Stt ±.%2i\ ^ 

3#*Rr ^1* 3±&(x, y)^r rfl^-o] 



<61> 
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1020010001249 #^ <Ha}: 2002/1/15 

<63> o]*\] t +^4-3) a >^-o.s. ^^^-^(610)^1^ 

# ^-l-tVn}. ^a}# ^^(620)^ ^g-oflA} ! g: fe ^*vai 2 ^ 

<64> <g^£-^-(610H 2]^ ^ ^0_S. 7fl#3 ^ 71^32)- S-A^ ^ 

#(edge detection) 7}^ -g-o] A>-g-^ ^ o^cf. 

<65> £ 8^- H>%O.S 7})f^ 7l^# Af-g-§|-^ ofl EflS}Cr| 

7l^H 2SN ^ ^ <^-i- -g-^Rr ^* M-Hflfl^Cfl, A^^o) £ 

47fl5l ^~g-*><*) 47flS] ^]^# ^*Rr 

<66> 4}-^^ HV 7] ^ s.^ ^ # o. #*ti ^1^^ 

o. ! gc fe 2 °\] S]*fl, 7fl^5] ZfL^Sj 

^(800 HI tfl^ ^^4-9] ^^H3# ^-71 ^ ^^(800) 

2^1 #oj ^o. ( cgo^ «^o. 
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w 1020010001249 #^ <*3x}: 2002/1/15 

<67> *j<g n SB ).o^l t^ffr l SE^- ^«}-^ 23] § 

a^sM **Hr , ^(800)2] afli g^-fr ^1^4. *U £ 

H:* ^ *U ^(810)4 A]2 ^(820)2.3. 4°^^ 

^^-i: ^-g-m ^ 5^ 31, £ 8^1 ^H^Hfe ^ <^^(800)^ ^wj- 

^cf. ^3 cf^ ^Al^oflAi, <*fl# SE^r ^ 

SEfe cflz]-^^ cfs. ^Eflo] ^-g- ^ej^- ^ ^-g-oj] -fro^o) 

<68> w-^-o] w-^-ofl o)^fl <*o^ *fli ^(810)4 ^12 ^-£-(820H] 

^, *1<3 = 3.3HH ^ *r«HI 1 2^ ^ 

^1 ^ *1<£ HS-S^ol ^-f , 4^ 1 3=*r ^ 

^ 21- ^cfl^S t-flo]Ei# ^(810, 820) °1) cfltb ^Ri c-fl 

©1^5. £ 8*1H, *)U ^-g-(810)^r #^r£(Vo)* & ^ 

s}^*. ^.g.^ -a]-^ c-flol^-l-, ^12 ^(820)^ ^##^(V!)«- 7>^§tb *1<S 

*ltf. JE^# *fl2 £-^6)1 *fl2 ^(820) 

^ cfAl ^ Sl^^l^r, *fll ^(810)^8: £-^3*1 <S <r 5^. A]2 
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1020010001249 W^ 2002/1/15 

&m ^(821, 823 W tfl*fH, afil ^ o]3f 34 
34 43# 14^^, *fl2 £1H1 S]sfi ^1^5}-^ *f 

£-(821, 823)^ ^ ^ £ ( Vl )(v 2 )# 7>^tb = S4"iM 

<^JI °1 . *U £M 3# ^£-(810, 820 )£- 4*1 ^ 

^ ^0.5. £-^45a^--i: ^ 444 ^43-^3. *fl2 

£-^-ofl S]*fl (800H 47fl^ «.«.( 811> 813, 821, 823) 

# ' * &4. £ 8°fl4, ^11 ^ ^-£(811)^ €^£(V 0 )€- 7>^^r 4<?i 

^Kd^8r, ^12 ^ ^(813)^ ^^S.(Vi)« 
*1 *1<£ JE3.4U* ^-g-^H ^ ^Rd-ir, *fl3 ^ -^-^-(821)^ 

^ ^£-(823)^ ^^£(V 3 )» *j<g HS4°dt ^-g-^M ^Hd# 

4-§-^ iL<^JL &4. 
<7i> £ 9^ 2.^3 ^#(edge detection)* °l-g-^- <3<* wj-^* i4Ef^cf. 

£ sjJjLoflA-j^ ^ c^oqo)-!- ^SRr ^#(910, 920, 

930, 940H .£*14<H &4. S. 8^ 3-f4 *}&7}x]S. 47fl£] *1<£ 
4~g-*Hr 43^4. H-A-ls] 4# ^(900)* S-^-SRr 

^£ £4. 

<72> jjj-^oj ^- 7 | gj ^£oj ^ +X\^4~9] 
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4<U , ^ tfl* ^r44 1 SEfe ^44 24 

#4 4i34 €-^i3t-fr ^44*=- <$q ^*344 &fe4. 4 3*. 

47fl£] 4<S 3 -§"44 ^4 4 f^H ^4 

4 1 H^r ^44 24 ^tflS. 4^ 314 4* ^ <^^(900) 4*fl 

°fl tfltb 3144^. ^^W. 

<73> 1 SE^r 24 &4 nl^l^l JE.4 

el ^#-ir 4-§"44 ^*b4. 3-43 3# 4^ ^V&4 #4 

^4^ ^ #4 low-pass filter)*! 7 r - s MS> ^e^# 4-§-tb4. 

JMeHH^r °fl^^ ^5}-7> ^34^, 444, J1^4 J$&o] ^o] ^-i^cf. 

444, ^ -1-4 €4» #444 *43i 4£r ^1^^ 2-43* 5. 

€4. 

<74> 1 fi1«fl, 4^^^(900)-&- >*fl ^-^-(920, 940, 950) AS 

« 44. 444 &^-4, ^ D ti4# ^, °M(9io)4 *M(930)£r a 

aibi ^#ofl ^^7> ;g#44 4 ^ &4. 14 s.*\z\ 3#°ll 4 

«fl 4 3144 ^44 l sfe ^44 21- ^#5H, ^4&4 ^ 

4 ^4 44 ^44. 4<S HS4^ ^44 l 

s - 2 # s|cfls. 4^ st-i- ^^^) tfl^- 4<g ^^tb4. 

S^ofl q-Ef4 5a^ol , ^ ^^(920, 940, 950)£r ^tflS 44 

#£(Vi, v 2 , v 3 )» 7>^*> 4<3 ^4 0 ^t ^4^4^ H144-I- 4-8-4 

7)1 €4. 
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<75> vVQ, >fll 3_X\z\ $^6)) o}^ eg ofl cfl*V 1 ^ 2^1 

^Cf. olnfl, S.Aie) ^#^>7l tfl*^ 

<76> #71^: 7fl#^ ^-^71^ Hi^r £^2] ^# 7l^o)l ^ ^ ^ ^ ^ ^ 

<r &t}. ^Hl*!, 1 SEL^r 2$\ ^«c] 

<77> £ 10^ 4^7^ *1<£I SS^H^" ^-%r-& 3H^# ^^^"O.^ 

<78> ^ ^^^^1(1000)^1^1, 7fll^J ss4^t ^-g-*H 4^711 

o} -A>A] C^olE|# ^A]^ TgJ^g ^.^(lOlO)^lAi, 4^7fl SI 

*1<3 ES4°^t 4^r7flSl ^a}aJ 01 ol Ei oil tfl^H, ^ 

%3, 1 5E^r ^*H1 21- 7fl^}J!, til 

B-l ^^^711(1030)5. *1°1SH, Zj-Zt^ €:«<8«H tfl^H 1 5E*r 

2#-§: ^tflS ^1^ iS-^oj^ cq*}. ^A>AJ OlolEil- ^-g-*} ^ 
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<79> £ 2 ifl*l £ 10* y>^S. ^^tb ^Al^ofl^l, ^ej*}*] 

nH^o] oj.^ v|l 7 fl^ xl<g SSsl-^ z}-zHl t^^>^ ^a>a1 o|] 

4 3^ *1<S ^ 9X^. 

€4. *Hd°l *l£ SiM-H^ ^ w 0 v«^ ^hi^i -M^^ tf 

<81> jgo^ fl«H, ^^-4 Al^Bfl^ o}^. ^l&JjUflfe. £l7fl 37flS] 

^ if?fi ^ ^o]* ^ 4^1, ^ 2ofl 517^ Al^ofl 

^ ^H3# ^<3«- ^ ^^£7} zj-z}- Vi a ~Vid, A2 nfl^ s.^^- 

4= &^5L V 2a ~V 2 d, ^13 ^H3# ^r^^- ^ Sl^r ^4^E 

V 3a ~V 3 d* ^M^, D~ ^ n^o^o} ^sj-^S. Vli , 

V 2i , V 3i (i^ a~d ^ *>M-)<?1 *1<3 ^S4^S ^^*Vuf. n oj^i 
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# ^4 nfl^o} JLA^-g- q-Ej-lfl^ £^ ^Bfl^ nfl^ol ^^-fr Dje) ^zl ^ 

3*, ^2)-7l- ^J*}^ ^711 S]^ V 3 , Vi —V 3 , Vi V 3 ^V 2 , V 3 - 

V 2 5] ifl7}*l ^Efll- ^l^Tfi ^4. 4^1, H 2^1 51 A^ ^ Al^Efl^ 

<^£]^r 4^ £14°^ V 3 # *1<3 SiiLS)-^ Di, Vi, V 3 « 7}^ ^ 

<£ D 2 , Vi, V 3> V 2 # 7>^t!r *1<2 S5.4^ D 3) =L^3- V 3i V 2 « 7>W 

<83> *Qr^2\ £41- ^Al^ofl^, ^-g-^ IS^^t 7l ^ <^^^- 

XU, ^* ^-§-« ^£ $A. =L o]^, 

^H3* *M tt o v ^°fl ^*fl 3 -§-3 *1<£ 

<84> *i^-*>*i €■ ijhh ^Bfl^, (^44414 7l 

Sfl^o^ ^ ^ol Ofqjl, A ].Aj-4 cf^-ofl 7 )*fl*} 

^ ^ ifloJH 7>*] i£^4 i^t|-. 
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£ *1<3* o)^ ^Al^^ ^1 ^ «^-g; A>-g-^, 

+ oxt\.. nfl^ S-^o] aV^s} AV-g-f-o. 

3*| ^A]^o| 7}^2.S, 2^*}- *r SZ^-. 
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[^t 1 * 1] 

a. ^-§-4 <3^M: <§>8^ tfl# cg&c) z]- ^a^H rfl^H, 4^7H^1 
<£ = 3.3^-* ^-g-^H ^7flSl C-flolE^ ^Aj^SHr cf^^-, 

# *>u}-S] ^A>^ rflolEil- ^§Rr #7jl<4, 
d. ^A>Aj C-flojEil- ^$bH ^-g-^ ^A>Aj C-flo]Ell- 

2] 

^11*^1 5^*1, ^7) b ^-^T ^Tfl^ 

bl) #71 tfl>£ 1" <3«3iL3. 

b2) ^-7] a #?IHH ^aJ^£ #7l *Hr7j)^ ^a>^ t-flo]E|l- o)^H 
^-7] ^^^H cfl*> ^Aj^o} ^^-£1- ^^Hf- ^1^, 

^741 
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[3^8" 3] 

SI*]*}, 

^7} a^Tllfe, ^K^fiS} *1<S ^SSp^-i: ^l^AS ^^-5]^ 
[^t 1 ^ 4] 

^■71 a^lfe, ^7fl<q x]<2 £*>3°-3- 

5] 

^•7] b2 ^ b3 ^-T^HlAi ^A]^^ ^^£ f ^*Kr #7^, 2}-^^ H" 
71 ^^^1: db^ tiling ^Tfll- 1Mb 

[^^J- 6] 

^7) b2 ^ b3 ^7)HH ^Al^^o] ^SKr ±r, ^ 

£3 ^&-§- ^l^Kr #7ll» y o^. 

7] 
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^7} bl ^ b3#7lHH <%*\°) -g-^ 7^}^^ HhH £)*ti ^rl^Rr 

8] 

9] 

#7] b ^ Cg^O^ £-^vg- f S.A1S] ^# l£lg6q o]Sfl «-««Hr 

[3^8- 10] 

^<M- tfl-s- ^ ^RHl *fl*H. 4^7fl£] *l<?| s. 

4^7^ ^Aj-Aj cfloiEii- ^*Rr ^4, 

^71 ^#°1] ^*fl ^€ ^7fl^ ^Al^AfAi HMEi# ^^>^ 

4>7l ^ ^^-g: g-^Jl, ^€ 2-€" <3^M1 cflSfl ^7l 7^ ^ 

1EH1 ^^}Aj *\)0}B\ ^ «VM-« ^^fjl, ^"71 ^«jSl -A} 

# HH^» IH^H ^-g-^ ^AKd ^*Hr 
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^■7] ^7} ^7flSl *1<£ = 3.3^* ^l^AS ^-g-^H 

^7fl^ ^olBll- ^X]6\) aflo^c^ X#*Rr ^413 

12] 

*flio*J-°fl SM>H, 

4^r7fl^ cflolE^ ^*Rr ^1 <& »H^* 3. 

13] 

*fllO*J-«fl 9X°)*\, 
^7] ^ 
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14] 

*0 13*8-41 &°H, 

[^T^ 15] 

^113%H1 Si^H, 

.n^4 ^^^4- S-^sM- tiling *Hd3 

16] 

^13%H1 SWi, 
[^T 1 * 17] 

*fll3%Ml 5a<>H ( 

°l-g-*H ^71 ^<*-§: ^-W^ *Hd3^r 
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18] 

^■71 4^^H^ = ofl^^ s-^o] tiV<^^ #3)- ^5L2} 

19] 

^■71 a^r^l ol^ofl ^q-o} *]<g n^ojofl o|efl ^aJ-aI t-)HEi# 
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